In this paper, we take the case of Asian investors in any one out of ten Emerging and Frontier Asian (EFA) nations with an investment portfolio comprising of the MSCI of the home country, MSCIs of nine other Asian countries and stock market index of a developed nation. We examine their portfolio diversification opportunities for the period 2000 to 2013 after conditioning for oil price movements and global investor sentiments. Our empirical analyses imply significant opportunities to diversify within Asia. In particular, not all stock markets show a stable long run relationship. The unconditional correlations in the short run and conditioned regression linkages from VECMs are weak and mainly insignificant. Diversification opportunities for investors in some Asian nations improve after hedging for exchange rate movements. Further, we find that the portfolio examined here may lead to greater diversification gains than a portfolio without the nine other Asian countries.
on long and short-run linkages, outlined above, are as follows. First, we consider the linkages for ten Asian countries such that each single country is examined against a portfolio of nine Asian stock market indices, in effect giving us ten Asian portfolios. This multilateral approach is unique in examining linkages between emerging and frontier markets because most studies use a bilateral approach, examining the countries in pairs only. 4 Second, while we use conventional econometric approaches, the long and short-run linkages are conditioned to oil shocks, global investor sentiments, exchange rate movements, and US marketbased shocks, which are found to be important determinants in Asian stock markets. All of the previous studies only account for US market shocks and/or financial crises (see discussion in Section 3).
The remainder of this paper is as follows. The next two sections explain the data and empirical methods. Section four discusses the results, while the final section concludes the study.
II. DATA
We use daily Morgan Stanley Capital International (MSCI) indices (all expressed in US dollars) of stock markets in ten Asian countries, namely Bangladesh, China, India, Indonesia, Malaysia, Pakistan, the Philippines, South Korea, Sri Lanka, and Thailand, over the fourteen year period [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] [2010] [2011] [2012] [2013] (Figure 1 ). This data is sourced from the Thomson Reuters Data Stream Financials.
4 of the studies mentioned, only Auer (2016) measures the Hurst coefficient for panels of countries. Further, his study uses an ad hoc panel structure. Next, the panel ADF unit root tests suggests stationarity of the MSCI indices (excluding one country at a time in returns form ( Table 2) . These results are further confirmed by two other commonly applied panel unit root tests, Im, Pesaran and Shin (IPS, 2003) and Levin, Lin and Chu (LLC, 2002) .
ADF Statistics
At Levels Dumitrescu & Hurlin (2012) which allows all coefficients to be different across the cross-sections. We find that the results overwhelmingly point to a bidirectional link between one of the ten nation's MSCI returns and the other nine MSCI returns portfolio. This finding supports our development of the portfolios. For Granger causality we have used technique proposed by DumitrescuHurlin (2012) , allowing all coefficients to be different across cross-sections. Panel causality test is run between ten Asian countries -each time we take returns of a single country vs a panel of nine Asian countries' returns, excluding that single country. The equation for this panel causality is presented as . Here, P it is each of the ten Asian nations' MSCI; P jt is a portfolio of MSCI of other nine nations. Null hypothesis states no causal relationship for any cross section panels, i.e. Homogeneous NonCausality hypothesis (HNC). We assume that β i varies across cross sections. In the table presented below, W N,T HNC is the average statistics related to Homogeneous NonCausality hypothesis (HNC). Z N,T HNC is the standardized test statistic converging to chi-square distribution with M degrees of freedom. Lag length is 2 and selected as per Akaike Information Criteria (AIC).
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However, our variance decomposition analyses that use unrestricted VAR suggest that each of the nations is minimally affected by the rest of the nine Asian nations (see Table 4 ). For India, Korea, and Malaysia, the percentage of the variation in their returns explained by the rest of the nine Asian countries range from 0 to 1%; and from 0 to less than 0.5% for each of the other nations. For each of the ten nations, the nine-Asian country panel begins to matter from the second year and explains the variance more over time. This table highlights percent contribution of the panel of nine countries stock prices in the single country equity prices not included in that panel. The numbers 110 represent time horizon for variance decomposition and ranges from 1 to 10 years' period. The forecast error variance decomposition is based on the structural VAR model equation of which is P it =v+ A 1 p jt-1 +⋯+A p p jt-p + u it . P it is each of the ten Asian nations' MSCI; P jt is a portfolio of MSCI of other nine nations, js. Standard errors for this decomposition analysis are generated using recursive-design wild bootstrap.
III. PANEL COINTEGRATION TEST
We begin our empirical analysis for a typical investor in any one of the EFA nations, i, with an investment portfolio comprising of their own national stock market index, nine other EFA market indices, and a developed market index (S&P 500). Of interest to this paper is the following long run relationship for the portfolio conditioned by global sentiments and oil price movements: S&P500 it captures the US market movements, which is commonly found to have a substantial effect on Asian markets (also see Narayan et al., 2014; Narayan and Rehman, 2017; Singh et al., 2010; Yang et al., 2003) . Brent oil, which is also an indicator of economic activity, is seen as an important determinant of Asian returns by previous studies (see Abdullah et al., 2016; Lin et al., 2014; Narayan & Narayan, 2010) . We source this data from the Thomson Reuters Data Stream Financials. Investor sentiment is included as part of explaining changes in stock returns, following the irrational asset pricing models of Lee et al. (1991) and De Long et al. (1990) that focus on sentiment-driven factors. Only a few studies show that global, as well as local, investor sentiment has a reasonable level of influence on return-sensitive stocks in emerging markets (see Baker et al, 2012; Chang, et al., 2012) .
Three different cointegration tests, namely the Kao (1999), Maddala & Wu (1999) and Pedroni (1999 Pedroni ( , 2004 tests, were performed to check for the presence of a cointegrating relationship in this portfolio or the relationship depicted in equation (1).
5 Cointegration test results displayed in Table 5 imply the presence of more than one long-run cointegrating relationship among the variables in equation (1) Kao (1999) , Maddala and Wu (1999) , and Pedroni (1999 Pedroni ( , 2004 . of interest is the long-run relationship depicted in equation (1): P it =δ 1i + θ 1i P jt + θ 2i S&P500 it +θ 3i senti it +θ 4i Brent it +μ it . Here, P it is each of the ten Asian nations' MSCI; P jt is a portfolio of MSCI of other nine nations; senti it are global investor sentiments; Brent it is Brent oil price series; and S&P500 it is the price index to the US market. * denotes significance at 5 percent or better.
IV. VECTOR ERROR CORRECTION MODEL (VECM)
Here, we estimate the short-run relationship between the variables using the panel VECM model. Of interest is the relationship portrayed here in equation (2):
All variables from equation (1) appear in equation (2) in first differenced form, represented by ∆. The parameters to be estimated are δ and θs. The Error Correction Term (ECT), which is one lag of the residual from equation (1) if significant and negative, confirms a stable long-run relationship between the variables identified. The ECT is only significant for returns of India, Korea, Malaysia, Pakistan, the Philippines, and Thailand as the dependent variable. This suggests that a stable long-run relationship between returns of countries i and j exists for these six countries. However, this is not so for the returns of Bangladesh, China, Indonesia, and Sri Lanka, suggesting that the long-term investment opportunities in other EFA nations including the S&P 500 may be stronger for the four nations than for other nations (India, Korea, Malaysia, Pakistan, the Philippines, and Thailand).
Evidence of any short-run linkage between returns of country i and js, is rather scant. Only in the case of Korea, Malaysia, and Pakistan do we notice a significant short-term link with the returns of the other Asian nations (or country js) ( Table  6 ). These results imply that short-term gains are limited for the three nations investing in the other EFA markets compared to other Asian nations investing in the EFA markets.
No other variable show a significant link, except S&P 500 returns for Malaysian returns. Our results thus far suggest stable long-run relationship expressed in equation (1) for same EFA nations but rather limited short-run correlations between any one of the ten Asian countries and the other the nine Asian nations' returns. The link between the EFA nations and S&P 500 is also lacking. 
Here, ∆P it is each of the ten Asian nations' MSCI returns; ∆P jt is a portfolio of MSCI returns of other nine nations; senti it are global investor sentiments; Brent it is Brent oil price series; and S&P500 it is the price index to the US market. These variables appear in first differenced form, represented by ∆, δ, and θs are the parameters to be estimated. The Error Correction Term (ECT) which is one lag of the residual from equation (1), if significant and negative, confirms a stable long-run relationship between the variables identified. Values in parenthesis are standard errors. * denotes level of significance at 5 percent or better.
V. LONG-RUN REGRESSION RESULTS
We have established two things thus far: (1) that there exists a stable long-run relationship between the returns of six out of the ten Asian nations and the rest of the Asian nations (js); and (2) that the short-run linkages are only present between three out of ten EFA nations and the rest of the Asian nations. Significant short-term and stable long-run relationships between the EFA nations are signs of diminished diversification gains from EFA based investment portfolios. We have found that from EFA based portfolios, long-term portfolio gains are likely to be higher for Bangladesh, China, Indonesia, and Sri Lanka and short-term portfolio are likely to be higher for compared to the other EFAs, India, the Philippines, Thailand, Bangladesh, China, Indonesia, and Sri Lanka. Our short-term finding for Sri Lanka is consistent with Srinanthakumar & Narayan (2015) who find limited conditional correlations between Sri Lanka and the neighboring countries.
Next we look closely at the long-run linkages between the variables by estimating equation (1) using the Dynamic OLS (DOLS) method.
6 For this analysis we excluded the four nations that did not show a significant ECT (Bangladesh, China, Indonesia, and Sri Lanka) (see Table 6 ). For each of the remaining six Asian countries in the first column, the long-run coefficients for the portfolio of returns of country js, or the other nine Asian countries, are displayed in Columns 2 and 3 ( Table 7 ). Note that the long-run results point to a significant and positive link between most of the individual Asian nations and the portfolio of nine nations' returns. The only exception is Thailand, showing no significant long-run correlation with the other nine Asian countries' stock markets. Other variables, except the S&P 500, are significant determinants of individual EFA (country i) returns, although EFA returns are almost always more important. Brent is a significant determinant of returns of all six EFA markets examined while global investor sentiments are found to influence returns of Korea, Malaysia, and Thailand. Table 7 .
Long-Run Regression Results
This table displays the long-run relationships depicted in equation (1): P it =δ 1i + θ 1i P jt + θ 2i S&P500 it +θ 3i senti it +θ 4i Brent it +μ it . Here, P it is each of the ten Asian nations' MSCI; P jt is a portfolio of MSCI of other nine nations; senti it are global investor sentiments; Brent it is Brent oil price series; and S&P500 it is the price index to the US market. Note that the long-run estimation only relates to the cointegrated relationships depicted in equation (1). * denotes significance at 5 percent or better. Values in parenthesis are standard errors. 3 rd , 5
th , 7 th , and 9 th column represent corresponding t-values for long-run results. Narayan & Rehman (N-R, 2017 ), a study that most resonates us, use the same set of Emerging and Frontier Asian (EFA) nations over the same period as ours. The authors examined the response of all EFA nations (expressed within one panel) to changes in other variables including developed nations' stock markets (including the S&P 500). Like the present paper, several control variables were imposed. N-R (2015) did not allocate the EFA markets (country js) as being part of the investment portfolio as we did in the present study. The authors found that the S&P 500 was both a long and short-term predictor of the EFA panel with daily data.
VI. S&P 500 AND DEVELOPING STOCK MARKET LINKAGES
Our finding on the effect of developed market (S&P 500) is different from N-R (2017). We find that S&P 500 is not a predictor of most of the EFA markets in the short or long-run. The only exception is the Malaysian stock market returns in the short-run. The disparate findings may be explained one major difference between the two papers. N-R (2017) did not consider the EFA markets as part of the portfolio investment in their study. Hence in their models, they did not have a variable P jt in their model. The present paper includes this variable; hence defined portfolio investment opportunities for each individual EFA country (i) against other EFA nations (js) as well as a developed market, the S&P 500. In other words, in the present paper we have explored overseas investment opportunities for an investor based in one of the EFA nations and investing in other EFA nations and the S&P 500.
Taken together, these papers bring to our attention the importance of including both the emerging and developed markets in the portfolio for better diversification gains in the short and long-run.
VII. ACCOUNTING FOR EXCHANGE RATE EFFECTS
We also estimated models inclusive of exchange rates of the country i against the US dollar on the LHS of the equations examined above. The exchange rate data is sourced from the Thomson Reuters Data Stream Financials. These results, presented in the Appendix (Tables A1-A3) are consistent most times, with exchange rate having an insignificant effect in the short and the long-run. However, some divergences is noticed between the new (with exchange rates) and from above old (without exchange rates) results. First, the stable long-run relationship disappears for India and Pakistan in the latest setting, implying that exchange rate movements require hedging for higher long-run investment opportunities in the two South Asian nations. Second, the short-terms results depicted above continue to hold.
Malaysia is an exception where the effect of other EFAs, P jt , disappears after being conditioned by exchange rate movements. Third, the long-run association between the stock markets of Korea and Thailand and P jt is insignificant with the inclusion of exchange rates.
VIII. CONCLUDING REMARKS
Our study explored the feasibility of portfolio investment within Asia for ten emerging and frontier stock markets over the period 2000 to 2013. We found that the unconditional correlations were significant but weak. Nonetheless, the panel Granger causality test suggests the presence of a bi-directional causal relationship between returns for each of the ten Asian nations (country is) and the nine other nations' (country js) returns.
The long and short-run analyses conditioned to other determinants of Asian returns, such as Brent oil price, global investor sentiments, and S&P 500 returns, revealed several cases of stable long-run linkages but rare cases of short-run linkages between returns of countries is and js.
The long-run relationships between returns of six individual Asian countries and the portfolio of the other nine Asian countries' returns were positive and significant. These long-run effects were actually stronger than other determinants of stock markets, including Brent oil, global sentiments, and the S&P 500.
In particular, our study suggests that the strongest long and short-term diversification gains for investors in these Asian nations occur if stock market interactions are with Bangladesh, China, Indonesia, and Sri Lanka. Interactions with the other six Asian countries will bring more significant benefits in the shortterm than the long-run.
These results imply that diversification gains within Asia are promising. However, whether these gains are comparable to having a portfolio of developed nations or other emerging and frontier markets is left as part a future research agenda.
Table A1. Cointegration Test Results
This table presents results from three cointegration tests, namely Kao (1999) , Maddala and Wu (1999) , and Pedroni (1999 Pedroni ( , 2004 .
Of interest is the long-run relationship depicted in equation (1) 
